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Respiration and water-loss characteristics in a desert insect Julodis variolaris 


Pallag | Coleoptera| | Buprestidael | 

SONG Jing"[] LU Zhao-Zhi?" [] WANG Deng-Yuan[] WU Wen-Yue[] SU Yan-Le'[] WANG Jing] 1. 
Xinjiang Institute of Ecology and Geography[] Chinese Academy of Sciences[] Urumqi 8300112[] China[]2. 
College of Agronomy[] Xinjiang Agricultural University[] Urumqi 830052[] China[] 

Abstract] To explore the respiration and water-loss of desert insects[] respiration of a desert insect Julodis 
variolaris Pallas specially infesting on Haloxylon ammodendron at 20°C was measured with LI-6400 Portable 
Photosynthesis System[] and the rates of water-loss at different temperatures from 25?C to 40°C: were determined 
by measuring weight loss. The results indicated that J. variolaris respired in the typically discontinuous gas 
exchange cycle] DGC[]. The DGC duration was about 12.96 min[] of which the proportion of interburst 
duration was about 80%[] and the CO, release rate was 23.45 L/min. With the temperature increasing[] the 
rates of water-loss were augmented at the constant temperatures of 25?C[] 30°C[] 35 *C. and 40°C. Within 10 h[] 
there was no difference in water-loss rate between at 25°C and at 30°C[] but the rates of water-loss between at 
25*C and 30°C and at 35°C and 40°C differed significantly[] from 10 h to 24 h[] the rates of water-loss were 
significant different between at 25?C[] 30°C and 35?C . The high rates of water-loss and mortality of the desert 
insect J. variolaris at high temperature suggested that it could not survive without water source. The DGC 
mode of respiration is one of the strategies for its survival in high temperature and aridity. 


Key words|] Julodis variolaris|] respiration[] discontinuous gas exchange cycle[] water-loss 


uüunuuupgupnuammusBmnagsdmupnp uBnnnunuguupupnpuanmmuaguinp 
30 D UU Hadley 1994 0 00000000D 00000000N 
uui uunpnmi UOUO O O O UO Edney) ugugammuupnuugmauaupgduagggun 
1977[] Cloudsey-Thompson[] 1988[] Hadley[] 1994a[T] O HOOUODOQUDODCUOOOU < 594] Quinlan and 





üugngaggnagagnpd 0000 “00000000 OO LExz2006030 

0000000 019820 50 0 QD O UO UO C CE 0 (D UO 000 00D E-mail] songiing.2005 € 163. com 
* [][] 00 Author for correspondence[] E-mail] zhaozhi @ ms. xjb . ac . cn 

DU D D D. Received[] 2007-07-2400 O 0 O Accepted{ 2007-12-20 





20 u YUYUUUUUUUUUUUUUUUUUUUUUO 133 





Lighton[] 1999[TT] O0 0000000000000 
üugggpBmuaugupgdbBBiuuubuttuubt 
O O [II]. discontinuous gas exchange cycles] DGC[I2. O 
HUUbecUOUOUUUUUUWUUUUO 
OOOO0vecoOO0 O00 00000 O OO close 
period JC O E] LIE] O O OO flutter period JF O O WOU 
O 0 OO open period O LJ [1 M0 00000000 
O00000 Li Quinlan and Lighton[] 1999[T] O O 
ügagagagaggaagug pecu B übt tut 
O Onymacris planal]O .' unguicularis|] Pimelia grandis 
[] Bartholomew et al .[] 1985[] Lighton[] 1991[] Duncan et 
al. 200200 O O O Scarabaeus westwoodi] S. 
striatum|] Circellium bacchus [] Davis et al.[ 19990 
Duncan and Byrne[] 2002[T] 0000000 

O00 Julodis variolaris Pallas [] O O U D 
ugggagiguagmiuilgbbtultu uutubt 
uüunmguuuuguuibitublutuluruelt 
uüguugiuumiuiubtutlututuubbtl 
üuguggapBuguguilgiuigpiD tl 164 
mmi O OU 2 000 mm H1 L1 H1 LH] D] D. U. D D] O D 
(BD 42.6'cDD DU UO DU. U DE]. 15 ~ 2030] 0000 
200531] HL D] HH HL B. U] HH E] B. B. UO C. DE D]. D. UI UI I 
uüguulutuuuiiutiublbiuelututl 
ümngpaggpBuiuuuutubb urdredt 
ümnmumnsasumumupgipillubututubddut 
ELEEE EL ET ETE BIEDI TET] ETT IUE DOEDIET BE ET] 
uanugugubBpuagubBaubBumuuutb 
üugggapBugugpBpbBaugugugsguiiuubbtu 
uu 


1 [DEL tl 


1.4 [1B D U 

000000 2000 60U0U0000U000 
U LH D B D  N44°19'0k88°07'00 OO 20°00 FH] 
OO 40%~45%0 000 2r: 120 0 O0 D (D 0 0 
uuu 
1.2 00000000 

HOO 2@hOoUUOQUOUUUdDUO 
O Chyo Banlance Corporotion[] Kyoto Japan[][] O + 0.01 
mg] D O D OO O D O 6400-05 O0 0000000 
ünmupiuuuuuiiuitutbulutL Lihtnl] 
1991T] O O L-6400 0 O O O DD. LECORDIUSALI O 
OU «0.1 pp [DD D HU UO D D]. Co; UO D U U UU 


0000000 casoug)uüuüutduu co uut 
O00 000000 100 uL/mit] Duncan e al. 
2002bLITI 0000000 200000000 
DO00OCOO0O0O0O0O0O00 30min 000000 
uum uuu 2b00000 2s0000 
uuagaauettl 
1.3 BD UO U DU D U U 

OO DHr-so00 000000000000 
D0000 00000 000000000000 
25*C[po'C[I35'C[] 40*CDD] 00000000 
CaCl, 250 PT 0000000000000000 
so%yx00 0000000000 b000000 
0 i2hOMOUO0O0U0U0OU0U0DUUUOCY 100 
mLüüunmüugmuguudduuiuuut 10h) 2h 
uüggaaiuauaealeatdetelcluedt tul 
000 

üugggaggagmgauudurttla2boóé 
h[D D UO U U UO 7E CEU] 4hO0000 00 oc] 
O30M000000W0000 
1.4 D0000 

OO -s4000 000000000 co U 
uuataiadaagddastttleututut.:.L. 
0000000 co, 0 00 00 VO Duncan et al .[] 
2002h CO, 000000 Rofl vl/minO = v0 


OOO0 cooo RM] pub mn g 'D 
=Ro,/MUOUOUUVOUUUE co,0 0 LE em 


DOW sCEIM D DL DE U CTI ati 

OUUO SMRDUDDULU Wheel utut tu 
[I] respiratory quotient] ROL 0.8 [] 000000 
UD Dl 24.5 J/mLCOl] Duncan and Dick[] 20010 
Duncan et al.[] 2002bL0 0 0 [] O SMR] W/kg[] = 
24.5 V/tM = 0.4083 x RM co, D 


000000 SPSS Versio 11.500 0 0 0 0 
O00 LT]. one-way ANOVATTI [1 D. B] D] D. ] D. U 
ügmuguamgaguaguuucdeadtedatettltlu 
OO Tukey's HSDDB 000000000000 
( 


2 O00000 


2.4 0000 
uugggguuugggBBBaBBDDD 


134 U UD Acta Entomologica Sinica 


510 





0 pech Dum B 140 0 pech ODO eue 
ouod cHe L 
01000 becHOOUUUOUOOO 20%) nn 
OUUU pech dd 12.96 minuti OOUOUUUU 
U LH HELD 10.28+0.53 ming HU HL UU. U UU 
OU 


Rco, (uL/min) 


























0 10 20 30 40 50 60 70 
HTH] Time (min) 





O01 20c0 00000 pech nü co un 
Fig. 1 CO, release rate in DGC in 
Julodis variolaris at 20°C. 
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Table 1 Respiratory characteristics of DGC 
in Julodis variolaris.| n = 12 
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DGCD[] DGC duration[] FDGC[] DGC frequency[] IBD[] Interburst duration[] 
OD[] Open period duration[] Reo, [] Average rate of CO, emission[] RM. co, 0 


Emission rate of CO, per body weighi[] SMR[] Standard metabolic rate] [] 


The same below. 
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Table 2 The relationship between the DGC parameters 
of Julodis variolaris 
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Parameter Regression equation 
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Table 3 Regression equations of water-loss rates vs time 





for Julodis variolaris 
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Temperature Regression equation 
25 LOSS% = 0.274h + 0.17 0.63 « 0.001 
30 LOSS% = 0.353h + 0.234 0.82 < 0.001 
35 LOSS% = 0.625h + 1.014 0.82 « 0.001 
40 LOSS% = 0.577h + 1.402 0.78 « 0.001 
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Fig. 2 Comparison of water-loss rates of 























Julodis variolaris at different temperature 
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